SIMPLE STRESSES
AND STRAINS
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2.1 LOAD

Any external force acting on a body is called load. The units of load are same as that of
force. In S.L system. load is measured in Newton (N).

2.2 EFFECT OF LOAD ON A BODY

When a load is applied on a body, the shape and size of the body get changed depending
upon the nature of the applied load as shown below : )
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(e) Torsion (Twisting)
Fig. 2.1 : Effect of Load on A Member

2.3 CLASSIFICATION OF LOAD

1. According to the Effect Produced on the Body:

(i) Tensile Load : The load whase effect is to increase the length of the body in the
direction of its application is known as tensile load. Sce fig. 2.1(a).

(/) Compressive Load : The load whose effect is to decrease the length of the body in the
direction of its application is known as compressive load. See fig. 2.1(b).

(iii) Shearing Load : The load whose effect is to cause sliding of one face of the body
relative to the other is called shearing load. In this case, two equal, opposite and parallel forces
are applied along the different planes. See fig. 2.1(c).

(iv) Bending Load : The load whose effect is to cause a certain degree of curvature or

bending in the body is called bending load. See fig. 2.1(d).

(v) Twisting Load : The effect produced by two couples applied at opposite ends of the
body so as to cause one end to rotate about ils longitudinal axis relative to the other end are
called twistipg loads. See fig. 2.1(e).

2.~ According to the Manner of Application of Load on the Body :

(i) Dead Loads : These loads are also known as static loads. Magnitude, direction and
point of application of these loads are fixed for a given member. These loads always act
vertically downwards. Dead load on a bridge girder is its own weight, weight of road-
way and weight of other permanent fixtures on the bridge.

(i) Live Loads : These loads are also known as fluctuating loads. Magnitude,, direction
and point of application of these loads are not fixed for a given member.

These loads are further classified as under :

(a) Loads which are always same in nature, but different in magnitude. e.g. weight of

vehicles crossing over a bridge.
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‘() Loads which are applied with velocity. e.g. a hammer driving a pin. ¥l
(c) Loads which change from a maximum of one kind to maximum of opm?llﬁ kind. e.
alternate push and pull in the piston rod and connecting rod of a steam engine.

2.4 STRENGTH

The strength of a material may be defined as the maximum resistance which a material

offer to the externally applied load. The strength of a material depends upon a number of £
such as type of loading, temperature, internal structure cte. It has been established beyond dou

that the actual strength of the material is much below the theoretical cohesive strength of th
material.

2.5 STRESS

When some external forces are applied to a body, it undergoes some deformation. As
body undergoes deformation, its molecules set up some internal resistance to deformation. This
internal resistance per unit area to deformation is known as stress. The magnitude of the internal
resisting force is numerically equal to the applied forces.

In simple way, we can define stress as the internal resistance per unit area of cross-section
offered by a body against the deformation.

The stress is denoted by f, P or o (sigma). Mathematically, stress may be defined as the
force per unit area.

2
A
where o = Stress induced in the body, '
P = Load or force acting on the body, !
A = Cross-sectional area of the body., .
In S.1. system, stress is expressed in N/m®, N/mm? or kN/m%. N/m? is also known as Pascal, :

written 2s Pa. In actual practice, we use bigger units of stress i.e. Mega Pascal (MPa) and Giga |
Pascal (GPa) etc. : : )

o=

1 MPa = u::r"‘-”-2 = | N/mm? : i'
= Ly
N ¥
IGPa = 10° - 10° N/mm?
Table 2.1 jl
[ Multiple Factorah Prefix Symbol 3
10" Ters T ’
9 N "
10 Giga G |
10° Mega M. iy i
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Multiple Fact
s p = ctorah Prefix Symbol
E kﬂﬂ k
il mill -
10 micro u
-9
"")‘,' 10 nano n
10" ;
| pico p

.6 TYPES OF STRESSES

[ ,. The stresses can be classified into two categories :

v 1. Direct stress, 2. Shear stress.

|- 1. Direct Stress : When a force is applied perpendicular to the cross-section of the
member, the stress induced is known as direct stress, Direct stress is also known as normal stress.
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Fig. 2.2 : Direct Stress
The direct stress is either tensile or compressive in nature depending upon the nature of applied

() Tensile Stress : When an axial pull is applied on the cross-sectional area of a body, the
Sress induced is known as tensile stress. The effect of tensile stress is to increase the length of the

s dy. The member subjected to tensile stress is known as tie.
" Let an axial pull P is applied on the cross sectional area A of a body so that the lenglh [ of

body increases to (! + /) as shown in fig. 2.3.
. The tensile stress is given by

a,=—

A
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Fig. 2.3 : Tensile Stress

is applied on the cross-sectional area nf

a8 compressive SIress, The effect of compressive stress is l&

¢ member subjected to compressive stress is known as strut.
5

A of a body so that the length [ of

Compressive SITess When an avial push

body, the SIress induced is know
decrease the length of the body. Th

Let an axial push P is applied
ased to (1 = A1) as shown in fig. 2.4.

(i)

on the cross sectional arca

LT —

and opposite forces are applied tangentially 1o the cross

known as shear stress. Due 10 these two equal d
section. The shear stress is also known

the body is decre
e s R
| i
I i
p—rf—p-———" L le—p :
1 1 :
SNSRI ! |
(=00 - ;
a— —1 — ,.
Fig. 2.4 : Compressive Stress 5
Then compressive SITEss is given by 8
. 8 :
O == 3
A
i
1

3. Shear Stress : When two equal
the stress induced is

section of a body,
ds to shear off across the

opposite forces, the member ten
as tangential stress.

A riveted joint
across its cross-sectional area A.

sy
; Y NN =N NN

WN\ T\ B\
(a) (b)

Fig. 2.5 : Riveted Joint Subject

shown in the fig. 2.5 1s 2 typical example where the rivet resists siv

ed to Shear Stress
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s consider a block .2
11.;1 : o e T:d’\BCD \}uh bottom face DC fixed to the surface as shown in fig.
2.6. Whe S applicd tangentially 1o the block, it takes the shape A' B’ CD,

Pt A now
.. -1
! '
! '
' 3
? ll' # l"
L ]
¥ K
I' ;I

T Iy rrrirri
.
| = —

Fig. 2.6 : Shearing of a Block

Let A = Shear area (in the plane perpendicular to the paper).

Shear stress, 1 _ Shear force _ P
Sheararca A

2.7 STRAIN

As already mentioned, whenever a single force (or a system of forces) acts on a body, it undergoes
some deformation. This deformation per unit length is known as strain. Simply, we can define strain as the
ratio of change in dimension of the body to the original dimension of the body. Strain in denoted by €
(Epsilon).
Change in dimension
Original dimension

Strain being the ratio of two similar quantities is a pure number. Hence, strain is dimensionless.

Strain, € =

2.8 TYPES OF STRAINS

There are four types of strains :
I. Tensile strain, 2. Compressive strain, 3. Shear strain, 4. Volumetric strain.

.  Tensile Strain : When a member is subjected to axial pull on its cross-sectional area,
its length increases. The ratio of increase in the length 1o the original length of the member is

lermed as tensile strain.
of tensile force P, the original length [ of a member changes to (I + o,

Let due to application
then
i _ Increasein length _(I+41-1)
Tensile strain = =/ nallength |
dl
or e, =
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train : When a member is subjected to axial push on fis
The ratio of decrease in length to the original length of the membey

ve strain. .
i zn::f:;:::nﬂon of compressive force P, the original length [ of a member Chﬂllﬂl;
{

Let d
(- 0D, then . Decrease in length - [l = ([ =A)]
Compressive SR = 76 Loinal length [
e o
or SN

3. Shear Strain : When a body is subjected to two equal and opposite paralle] forces .
. came line, it tends to shear off across the resisting section. As a result, the member distorts
fl:mm in fig. 2.7 from ABCD to ABC,D, through an angle ¢. The ratio of angular deformation

original length along the force is termed as shear strain,

D - p D PI C Fr -p
}- tp‘.r’ ¢j':
’ /
5 A B P
Fig. 2.7 : Shear Strain
A CC, ' ——
Shear strain, €s = -BF=M¢=¢ (" ¢ issmall, sotang =

4. Volumetric Strain : The ratio between the change in volume and the original vol
of a member is known as volumetric strain or bulk strain.

; : _ Change in volume
Volumetric strain, Ey = B
oV
Ey = v
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371 BEAM

G beam is a structural member which can take loads acting at right angles 1o its longi
axis. Generally, abeam is a horizontal member of moderate size and is made up of one pi 3 fudina|

3.2 TYPES OF END SUPPORTS OF BEAMS

The followings are the important types of supports of beams :
1. Free support, 2. Hinged support,

3.  Roller support, 4. Fixed support.

1. Free Support : When the beam
rests freely on the support, the support is A &
known as free support or simple support.
These supports are in the form of walls or
columns. The reaction at the free support | Rifoctive span |
always acts vertically upwards. The free _— 4

supports are shown in fig. 3.1 by points A
and B. The reactions at the supports are PL‘TMW—_EL"
normal to the supports and are represented Fig. 3.1 : Free Support
by R4 and Ry respectively.
Ry
2. Hinged Support: The beam
supported on hinged support can rotate Ry |

about hing:_. but cannot move sideways,

E::’Pmlﬁon is fixed. The reaction on a

e :ﬁ:::'my be either horizontal or

of loading on the f depending upon the type
eam. (See fig, 3.2)

Fig. 3.2 : Hinged Support
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1, Roller Support : The support In which the heam iy
 divection ix valled roller support. The beam supported on roller
:’llﬂ“ ar left of It Roller reaction is always perpendicular

free to move in horizontal
support is free 1o move (o the
to the roller base. (See fig. 3.3),

i L ITTYIN ‘
I
AHNeHeENE) o
Teedrr T—l—r rr
00° 3
R, gﬁp@
Fig. 3.3 : Roller Support

4. Fixed Support: The support in which the beam is fixed in position as well as in

direction is called fived support. Thus fixed support does not allow either lateral movement or the
rotation of the beam.

In a fixed support, there are horizontal and vertical reactions and fixing moment. When the

loads are vertical on a horizontal beam, then only vern‘r:'m‘l reaction and fixing moment are
developed on a fixed support. (See fig. 3.4)

-
9

}

Ry
Fig. 3.4 : Fixed Support

/ - ,{1
33 CLQSSIFICATION OF BEAMS

The beams may be classified in several ways, but the -::nml]nunt}' used classification 1s based 3
on end Eﬂndiliuns. On this basis, the beams can be divided into six types

1.  Cantilever beams, 2. Simply supported beams,
3. Overhanging beams, 4. Propped cantilever beams,
5. Fixed beams, 6. Continuous beams.
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1. Cantilever Beams : A bram A
having one end fived and the other end free is ‘%

known as cantilever beam, Fig. 1.5 shows a

Length of canti H o

cantilever with end A rigidly fixed and the ntilever g ;ﬂ
other end B free. The length between A and B Fig. 3.5 : Cantilever B ¥
is known as the length of cantilever 1
2. Simply Supported Beams : A beam having both the ends freely resting on k

called a simply supported beam. The reactions act at the ends of effective span of the bes h
3.60a) and fig. 3.6(b) show simply supported beams. For such beams, the reactions at g o
ends are vertical. Such a beam is free to motate at the ends, when it bends, o

A B Il
A, '.1
~4~“4e— Clear span —e A 3 :
ZZm [

, A——— —
{-—i’—Tmlmn

R,

(a) ()

Fig. 3.6 : Simply Supported Beam

3. Overhanging Beams : A beam Jor which the supports are not situated at the ends gnd
one or bath ends extend over the supports is called an overhanging beam. Fig. 3.7 and fig 33

fepresent overhanging beams.
One end overhanging
Both e ds overhanging
4 B l _Z A g
- B
e - .A‘
- e Ay
Fig. 3.7 : Overhangi
: ng Beam Fi
8 3.8 : Overhanging Beam
bm:.ﬂf F:’tlpped Cantilever Beams : A cantilever “
Seichias u‘r:d: one end is fixed and other od s :
o &e:;: l_fﬂpﬂvn I order 10 resist the deflection A e .,:
Propped canli‘;;a”f d a propped cantilever beam, A ; %
J . Latic i . A
Such beams gy, i h: 4 statically indeterminate beam. £

: _ known as restrai
end is restraineq form mmmn.h{;;::u;;n?‘dgl;cams asan  Fig. 3.9 : Propped Cantilever
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5, Fixed Beams : A beam having its b the %
onds rigidly fixed against rotation or byjy into the A
supporting walls is called a fixed beam. Such a imnﬁ
pas four reaction components for vertical loading (i.e, o
vertical reaction and a fixing moment at by ¢ '
3,10 shows the fixed beam,

6. Continuous Beam : A peam having more

than two supports is called a continuous begm, The
supports at the ends are called end supporys, while all

' the other supports are called intermediate supports. It L e | T )
‘may or may not have overhangs, It jg statically b PANNY ANy AN
indeterminate beam. In these beams, there may be Fig. 3.11 : Continuous Beam

several spans of same or different lengths. Fig. 3.11

shows a continuous beam.

Fi
d. ‘) H
n ‘} I Ig' 'i ® 1-.' Iﬂ : letd B'Eam

A B € D

34 TYPES OF LOADS

A beam may be loaded in a variety of ways. For the analysis, it may be splitted in three
categories : .

1. Concentrated or point load .
2. Distnbuted load :
(#) Uniformly distributed load,
(if) Uniformly varying load. )
3. Couple. :
1. Concentrated Load : A concentrated or

W, W
point load is one which acts over so small area that it l i . :
is assumed to act at a point. Fig, 3.12 represents point S A - B
loading at points A and B.

Fig. 3.12 : Concentrated Load

2. Distributed Load : A distributed load acts
over a finite length of the beam. A distributed load

may be uniform over the length or it may vary ‘__::ﬁ:ndlﬁ:ﬂnc}_l
uniformly or non-uniformly. Such loads are measured 5 A A
by their intensity which is expressed by the force per j

unit distance along the axis of the beam. Fig. 3.13 Fig. 3.13 : Distributed Load
represents distributed loading between points A and

Bt

(i) Uniformly Distributed Load : A uniformly distributed load imp:fin a constant
intensity of loading along the length. It is generally abbreviated as U.D.L. and its unit is kN/m.
Fig. 3.14 represents a U.D.L. between points A and B.
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W kN/m e T
QA B A g
Fig. 3.14 ;: Uniformly Distributed Load

(i) Uniformly Varying Load t A wniformly varying load implies that the
loading increases or decreases at a constant rate along the length.

W= ng +Kux e

where K is the mate of change of intensity of loading, Wq being the loading at the refe i

point. Chicy -

wunit length
whanit
Zero'unit length ]
length

A B B A
f (a) f (b)

Fig. 3.15 : Uniformly Varying Load

intensity gy

Such a Io&ding is also known as triangularly distributed | i represen
: ; oad. Fig. 3. ;
loading between points A and B. g s s 7

3. Couple : A be ' £ i g
- p am may also be subjected to a couple ‘u‘at any point as shown in fig

'I’i-

3-f/$HEAR FORCE (S. F.)

Shear force at an i

_ Y section of a beam

/ may be defi
Oady a‘crmg on the beam on either side of the fernan “l ﬂ:d o ﬂw. algebraic sum of all the verti,

Sign Cﬂﬂ'l"tnu.nn . naer mﬂﬂdﬂ'ﬂ!fﬂﬂ, !

(1)

 Upward loads
, : to the lefi R
Considered as pogitive. ft of a section or downward loads 1o the right of it g

(]

_"-:.l;, . ; "r:
l. 118: 317 Positive Shear Force WTE
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_ shear force below it. The straight lines or €U

89
to the right of it are

(i) Dovnward loads to the

left of a
w X " "
considered as negative, “etion or upward o,

o 1t

Hig. 3,10 ¢ Negative Shear Force

}(. BENDING MOMENT (B.M.)

The bending moment al any section of a b
+ cam may be defined as 1 '
——"r of all the vertical loads (acting either to the left or to the right of rh:::f::;iﬁ:;a;?:ﬁ:{

section.

s‘i_&n,t,’bm-nnliml :

(i) The bending — moment  producing  convexity
downwards is known as positive bending moment, W
The positive B.M. is also known as sagging =~~~ ” o
bending moment. Upward loads on either side of a (Convexity downwards)
section produce sagging or positive bending  Fig, 3.19 : Positive Bending
moment as shown iﬁ"ﬁ; 3.19. Moment

(ii) Ahe bending moment producing convexity upwards (Convexity upwards)
is known as negative bending mamem.‘:, The ===== e -
negative B.M. is also known as hogging bending O

moment. Downward loads on either side of a
section produce hogging or negative bending
moment as shown in fig. 3.20.

Fig. 3.20 : Negative Bend‘m.;
Moment

3.7 SHEAR FORCE DIAGRAM (5.F.D.),
variation of shear force along the length of

- §.F.D.) represents the :
The shear force diagram ( oy above arbitrary reference line and negative

< : is plotted as ordinate ;
pean, The positive shear foros '8 F rves joining the tips of all such ordinates at salient

~ points form the S.F.D.

~ 3.7.1 Steps To Draw An S.F.D.

P

j\" “ -'\*"-' -

Prs

F

The steps to draw an S.F.D are a8 follow !
1. Drl;w the symbolic loading diagram of the given beam to some scale along the length

i ' i f equilibrium
2. Find :ons al the supports using equations 0 s
e 4 ‘force at various sections and at

3. Starting form the right end, obuin the shear
points.

all salient
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. ions, the shear force will not change betwer o -
loading between two sections, ‘ ;
4. If there is 1O
' w #ﬁm‘-

5‘ m ‘M S.F-D- m .'
length.

3.7.2 Special Features of S.F.D.
1. It consists of rectangles for point loads,

‘ .<ts of an inclined line for the portion on which U.D.L. is acting. :
:' :x;m of a parabolic curve for the portion over which uniformly varying load
4- It may hc a cubic or higher order curve depending upon the type of distributed Joad _

suitable scale under the loading diagram with the same scale alop 3

3.8 BENDING MOMENT DIAGRAM (B.M.D.)

The bending moment diagram (B.M.D.) represents the variation of bending moment along |
length of a beam. The positive B.M. is plotted above the arbitrary reference line, while the neout

bending moment is drawn below it and a line joining the extremities of the ordinates at salient
form BM.D, o

i

3.8.1 Steps To Draw A B.M.D.

The steps to draw a B.M.D. are as follow:

1. Starting form the right hand end of the beam for convenience, obtain the bend

moment at various sections in magnitude and direction. The B.M. at a section

obtained by the summation of the moments due to the reactions and other forces act

on the right hand side only or on the left hand side only.
2. Determine the
sign.
3. Plot the BM.D. to a suitable scale

B.M. at all salient points. At these points, the B.M. changes in magnitod

3l vl
D
el

preferably under the loading diagram and

gl
using straight lines or smooth curves as applicable. e .
3.8.2 SPECIAL Features of B.M.D, ot A
(1. Itconsists of inclined lines for the beam loaded with point loads. R
2. Itconsists of a parabolic curve for the portion over which u.d.l. is acting. it A
3. Ttconsists of a cubic curve for uniformly varying load, S :

4. Ttconsists of a higher degree curve for distributed loading.
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If there is a point load at a section on the beam, then shear force suddenly changes i.e.

1.
shear force line is vertical, but bending moment remains same.
If there is no load between two points on the beam, then shear force does not change

2. ;
i.e. shear force line is horizontal, but bending moment changes lincarly ie. bending

moment line is an inclined straight line.
If there is a uniformly distributed load between two points on the beam, then shear

force changes linearly i.e. shear force line is an inclined straight line, but bending
moment changes according to parabolic law i.e. bending moment line is a parabola.

If there is a uniformly varying load between two points on the beam, then shear furce
changes according to parabolic law i.e. shear force line will be a parabola, but bending

moment changes according to cubic law.
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ANALYSIS OF TRUSSES_

Scanned with CamScanner



10.1 TRUSS

A theleton mad, of

a number of bars connectod tagether

ructure or simpiy , D is kneram as a truss or a framed
A B \

29 of jyists are assumed as pin jointed In fig. 10.1, AB, BC, CD, DB, DE
3 . - 0.1, ADB, » UB, DE etc. are the members
‘hpvnfmmd&B.C,D,Eﬁc.mjtﬂnu.

Tmnnnwdfarmoﬁinirmﬁalbniﬁingt,umbhopsmm buildings
ﬁthmuny,mdmfm:wﬁg}u in weight. ERR S

W.2 TYPES OF FRAMES

Degending upon the relationship between the number of members and number of joints in a
Hmmiﬂchnctypunﬂrm:

L. Perfect frames,

2. Deficiest frames,

3. Medwndunt frames.

Deficient frames and redusndant frames are also known as imperfect frame.

255
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{ Frame: { the number of members in a frame are just sufliciess . ey
rqm'ﬁ::rf;m!tﬂ:b:t stidd to be a perfect frame, A perfect frame |s Ilsllclllm::';ﬁm "'"P 'y
means that the forces in various members can be found by the equations of eq“mhﬂnl:nml“ict
SH=0, XM =0). o gy

For a perfect frame, n = 2j 1 ;_; 0
Where n = Number of members in the frame, Fo 40 )

j = Number of joints in the frame,

Fig. 10.2 shows a frame having 3 members and 3 joints. It is a perfect frame o
(n=2j = 3) is satisfied. MM

A

B C
Fig. 10.2 : Perfect Frame

Some other perfect frames are shown in fig. 10.3 (a), 10.3 (b) and 10.3 ().
A D A

(a)

(e)
Fig. 10.3: Perfect Frames
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eis of Trusses
L peficient Frame: If the number of members in a frame are less than (2] - 3), then the

:.r_‘ frown @S deficient frame. Deficient frames are unstable. Fig. 10.4 shows 3 deficient
r "

M};lcrf n=8 and j=6
;nd "‘:‘23‘_3]
F
B C D E

Fig. 10.4: Deficient Frame

number of members in a frame are greaier than (2j — 3
frame. Redundant frame is also known as statically

3. Redundant Frame: If the
us members cannot be found out by the

jen the frame IS known as redundant
; -~ ate frame, which means that the forces in vario
Fig. 10.5 shows a redundant frame.

equations of equilibrium only.
Here n=10 and j=6
and n>(2j-3)
A F
B C D E
Fig. 10.5 : Redundant Frame

103 TYPES OF SUPPORTS FOR TRUSSES
The kind and nature of support is very important to find out the forces in various nrn:lh:ﬁ of
inﬂndlngnutmcn:mmohﬂcumh
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ISHAN'S Structural
208

Hinged support,

Aved support, .
1. Free Support or Roller Support: In this case, the ends of the frame are syne..

roflers. The ends are free in direction as well as in position. The roller ends Cap e

horizontal direction. Horizontal movement of the roller support is caused either due hﬁﬁé " iy
loads acting on the frame or due to temperature variations. Eﬁ‘

Reaction caused by the roller support is always at right angle to the mrfu-t on ""lidi -

.
1

Icsis,

? 1 !
. ‘R\ | _;_ :
R L ¥ - -' '—
Fig. 10.6 : Roller Supports '

‘ If rﬂllv.-:rs are provided on both the ends, then there
horizontal direction, For maintaining equilibrium, a1 least o

=5

will be no equilibriom of frame &

as shown in fig, 10.7. ne end of the frame has to h{h‘
; i
F te
nouar_:? B 8 : 700 R ﬂ;ﬁ
e R, _ mﬁ

Q1S po a1RH i 2V
THIOT e R
% Hinged Support: In this case, the ends of the frame are pin jointed 1o, the supporting -

base. In such cases, the posiion i fixed but pot the direction. The frame is capable of aking.
horizontal as well as vertjca) loads. The hinge permits rotation but does nak] bl
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e :
= vement of the frame. Reaction at the hin e :
.'? & 5}'5“:111 on the frame. If only vertical m.:”ml::r not be h »n
:Ef singe will be vertical. But if the horizontal or h\clinadnlﬁzﬂ'e frame, they the _
, (e3¢l at the hinge will be horizontal or inclined. fire acting on (he ":.-l‘“
3, Fixed S}lppoﬂ: In this case, the ends of the frame i i it h the
The horizontal as well as vertical reactions and u:’“‘m'“ o
induced of the fied

B o
i cppo™
3 : UMPTIONS FOR DETERMINING FOR

) ASS CES IN VARIOUS MEmBERS
A M OF A
i The following assumptions are made for determining the forces in various members uf
_ a

[ﬁ.n‘ltd $u1JCtl.ll'E:
1. All the joints of the truss are hinged or pin-jointed. It means that no moment is possible

at any joint.
All the external loads and even the self weight of the member (if considered) are

supposed to acton the joints of the framed structure.
The members of the truss are subjected to either-direct tension or direct compression

only. They are not subjected to any bending moment.
The frame is a perfect frame and all the members of the frame lic in one plane

There is no change in length of an individual mcmbcr of the truss.

i

10.5 SIGN CONVENTIONS FOR TENSION AND COMPRESSION MEMBERS

ed to loads at the joints, some members are under tension

When a framed structure is subject
the framed structure

-+ some members are under compression. There can be some members in
which have zero force.

Tension Member: A member having tensile
ension member, arrow is marked pointed away fro

force is called a tension member or a tie.Ina
m the joint as shown in fig. 10.8.

—w—a |}

A o—r—

Fig. 10.8 : Tension

Compression Member: A member having compressive force is called a compression

.. E‘fmb " _w
af T u”’“ strut. In a compression member, arrow is marked pointed towards the joint a3 shown
h g' -g. J P -J
.~ . £ 1.87 50
C- —ai - — — _-:E-.D:.-_”- - ¥ ..Hé
P i, w2 ‘-_;'_"- .a-:q&q:
Fig. 10.9: Compression AN TR AT
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AETHODS OF DETERMINING FORCES IN VARIOUS MEMBERS OF A
10.7 N

TRUSS |
following three methods dre used for determining forces In various members of n truss:
The foll

1. Method of jownts,
5> Method of sections,
3. Graphical method.

10.8 METHOD OF JOINTS

The following steps should be followed for analysis of a truss by method of joints:

1. Calculate the reactions at the supports by considering external loads and applying three
conditions of equilibrium ie. ZV =0, EH = 0 and EM =0,

Now consider any joint of the truss having not more than two unknown forces.

Assume the direction of unknown forces in the members at the joint under
consideration.

Lad b

Resolve all the forces into horizontal and vertical components. Applying the equations

of statics i.e. ZV =0 and ZH = 0 at the joint, find the values of the unknown forces in
the various members.

If the force in any member comes out to be negative, it indicates that the assumed

direction of the force in the particular member is wrong. Change the assumed direction
of the force in that member,

Now move to the next joint having maximum two unknown forces and solve in the
same manner. This process is carried on till the forces in all the members are known.
7. In case of cantilever trusses, start from the free end.

Scanned with CamScanner



